Serum bone alkaline phosphatase (ALP; EC 3.1.3.1) was measured with a wheat germ agglutinin (WGA) precipitation assay and with a new IRMA in a group of healthy elderly women. Both assays were correlated with serum total ALP activity and with osteocalcin. The two bone ALP assays have comparable within-and between-run imprecisions (WGA assay within-run CVs 2.6-5.4% and between-run, 4.0-5.1%;
Serum bone alkaline phosphatase (ALP; EC 3.1.3.1) was measured with a wheat germ agglutinin (WGA) precipitation assay and with a new IRMA in a group of healthy elderly women. Both assays were correlated with serum total ALP activity and with osteocalcin. The two bone ALP assays have comparable within-and between-run imprecisions (WGA assay within-run CVs 2.6-5.4% and between-run, 4.0-5.1%;
IRMA within-run CV 5.0% and between-run, 3.2%). Comparison of the WGA precipitation assay (x) with the IRMA (y) demonstrated a correlation coefficient of 0.87 [Deming regression equation: y = (0.58 ± 0.02)x -(4.62 ± 0.45); n = 101; S = 1.26; P
<0.001).
Correlation studies with osteocalcin and total ALP showed correlation coefficients (all P <0.001) of 0.34 and 0.65, respectively, for the WGA precipitation assay and of 0.36 and 0.68, respectively, for the IRMA. We conclude that the two bone ALP assays have similar imprecision and that neither can be given preference over the other as a marker of bone turnover. For determination of F1, we inactivated the bone fraction of serum of healthy men by heating the serum for 10 mm at 56#{176}C. The residual liver ALP activity (T,8) was treated with WGA as described above. F1 is then equal to NPAiT8.
In the sera used for determination of F1, no intestinal ALP was detected by electrophoresis. For determination of Fb: In cord blood of term neonates, only the bone fraction of ALP activity is assumed to be present (14) . After WGA precipitation of cordblood, Fb was calculated as NPAJT.
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Imprecision of Bone ALP Assays
The within-run imprecision of the WGA precipitation assay was 5.4% (n = 10) and 2.6% (n = 12) for two pooled sera with bone ALP activities of 14 and 76 UIL, respectively.
The between-run imprecision was 5.1% (n = 12) and 4.0% (n = 11), respectively, for this pooled sera.
The within-run imprecision of the IRMA for bone ALP was 5.0% as determined from 210 duplicate assays (range 0-30 g/L, mean 11.8 gfL). The betweenrun imprecision 
Stability of the WGA Solution
In spite of claims that the WGA solutions can be stored for a month at 2-8#{176}C (10), in our hands this was not possible. After a few days of storage at 2-8#{176}C, a visible precipitate formed in the solution. As expected, the capacity to precipitate bone ALP by this solution declined.
Linearity of the WGA Assay
Instead of using higher WGA concentrations for sera with high bone ALP activities, as suggested by Behr and Barnert (10) , dilution of the sample was preferred. Using sodium chloride (9 g/L), phosphate-buffered saline pH 7.4, 50 mmol/L Ti-is-buffer, pH 7.4, or 50 g/L bovine (or human) albumin as a dilution medium yielded falsely high bone ALP activity. However, dilution with distilled water was satisfactory. A 1:1 dilution of samples up to a bone ALP activity of 300 UIL yielded the same result with and without dilution, so we concluded that the WGA precipitation assay was linear up to a bone ALP activity of 300 UIL.
Specificity of the WGA Assay
The specificity of the WGA assay depends on the precipitation behavior of the isoenzymes with WGA. Using the correction factors for F1 and Fb, we found a bone ALP fraction in cord blood of 101% (n = 10, SD 2).
In heat-denatured samples (10 mm at 56#{176}C) the residual liver ALP could not be precipitated with a 3.0 gIL WGA solution.
To study the precipitation behavior of placental ALP, we used various sera from pregnant women. After denaturation of liver and bone ALP (5 mm at 65#{176}C) in these sera, the residual placental ALP could not be precipitated with a 3.0 gIL WGA solution. Hepatobiliary ALP is also partly precipitated by WGA (10-13, 16) . In samples containing hepatobiliary ALP as determined by electrophoresis, preincubation with Triton X-100 resulted in a clear reduction of the coprecipitation of this pseudobone ALP. Preincubation with Triton X-100 of samples without hepatobiliary ALP did not influence the results for bone ALP.
Comparison of the Two Assays
A comparison of the WGA precipitation assay (x) and the IRMA (y) for samples of 101 women >70 years is shown in Fig. 1 a simple method, but the major drawback is the difference in the amount of bone ALP precipitated by different batches of WGA (lot-to-lot variability).
This can be circumvented by using correction factors determined for each batch of WGA.
The relatively short stability of the WGA solutions we saw (3 days at room temperature) does not agree with the results of others (10, 13) . Lot-to-lot variability can possibly be ascribed to this instability, leading to declining precipitation capacity of the WGA solution. The WGA precipitation assay is linear to a bone ALP activity of at least 300 UIL. In our hands dilution of sera with higher activity with distilled water was adequate.
Other The IRMA is like other immunoassays with radioactivity-expensive. For the performance of the IRMA some particular facilities are needed such as a special laboratory for using radioisotopes and gamma counting equipment. However, because the IRMA measures mass instead of activity it can be used for samples stored for a long time at -20#{176}C.
